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(57) ABSTRACT

The present invention provides an endoscopic accessory con-
trol system that resides externally of the endoscope. The
system comprises the endoscopic accessory with a working
end to be placed at the distal end of the endoscope, a control
sheath extending proximally external to the endoscope and a
control handle jomned to the proximal end of the control
sheath. The control handle 1s slidably mounted to the exterior
surface of the endoscope shait and 1s configured to permit
grasping ol both the shaft and the handle. With the control
handle and endoscope shatt grasped with one hand, the other
hand of the user 1s left free to manipulate the endoscope distal
tip controls. Additionally, the external arrangement of the
control sheath leaves the working channel of the endoscope
free for use of accessories or operations.
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EXTERNAL ENDOSCOPIC ACCESSORY
CONTROL SYSTEM

FIELD OF THE INVENTION

The present invention relates to endoscopes, accessory
devices used with endoscopes and associated methods. In

particular, the present invention 1s directed to facilitating use
of medical devices and endoscopic accessories with an endo-
scope.

BACKGROUND OF THE INVENTION

Endoscopes are elongate instruments navigable through
natural body lumens and cavities of a patient for the purpose
of remotely evaluating and treating a variety of ailments.
Endoscopes have viewing capability provided by fiber optic
clements that transmit 1mages along their length to the medi-
cal care provider. Endoscopes may specifically configured 1n
length, diameter, flexibility and lumen configuration to navi-
gate specific treatment areas in the body. Examples of spe-
cifically configured endoscopes are a laparoscope, duodeno-
scope, colonoscope, sigmoidoscope, bronchoscope and
urethroscope among others. In combination with remote
viewing capability, endoscopes are frequently configured to
provide a working channel through which shaft mounted
tools and medical instruments may be navigated and remotely
operated. Additionally, the endoscope shait itself may carry a
medical instrument for remotely performing a procedure at an
internal treatment site, while permitting direct visualization
of the site through the endoscope.

Presently, instruments and accessories used with endo-
scopes employ shaits that extend from the distal working end
of the mstrument, proximally outside of the patient to provide
a mechanism by which the physician can manipulate the
device. When used with an endoscope, the instrument shatts
are routinely passed through the working channel of an endo-
scope so that the device extends distally to the distal face of
the endoscope while the proximal end extends out through a
port 1n the control handle of the endoscope to provide means
for the physician to mampulate the instrument. In the case of
certain endoscopic accessories, the distal end of the device
attaches directly to the outside surface of the distal end of the
endoscope. However, even with accessories that attach to the
distal end of the endoscope, control elements such as cables
or wires must pass through the working channel of the endo-
scope.

The arrangement of mnstruments and accessories passing,
through the working channel of the endoscope presents sev-
cral problems to the user operating the combination. First,
setting up the device can be cumbersome and time-consum-
ing for the physician. In the use of accessories that attach to
the distal end of the endoscope, the physician or technician
preparing for the procedure must first back load control ele-
ments for the accessory into the working channel of the endo-
scope. This procedure entails threading the control cables or
wires for the accessory 1nto the working channel at the distal
end of the endoscope and advancing the wires through until
they project from a port at the control handle of the endo-
scope. After inserting the control elements through the work-
ing channel, the accessory may then be secured to the distal
end of the endoscope. As a final step 1n the assembly, an
accessory control module that will be mampulated by the
physician during the procedure must be connected to the
proximal end of the control element and then secured 1n some
fashion to the endoscope control handle. The means for con-
necting such a control module to the endoscope control
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handle may be awkward and may not be secure because the
accessory may not be designed for the particular endoscope
control handle set-up.

After the lengthy set-up procedure described above,
another problem faced by the physician during the procedure
1s controlling both the endoscope and the accessory at the
same time. Typically, in an endoscopic procedure performed
without an additional accessory, a physician will hold the
endoscope control handle in the left-hand while advancing
and controlling longitudinal movement of the shait with the
right hand, grasping the shatt along 1ts midportion. When an
accessory 1s added, the proximal control module presents the
problem of operating a third element that must be manipu-
lated by the physician’s hand during the procedure. Obvi-
ously, with only two hands available, a physician must have
the assistance of another person to control the endoscope
accessory combination during the procedure. Alternatively,
the physician will have to release control of one control ele-
ment 1n order to manipulate the third element during various
portions of the procedure. However, while the endoscope
shaft or either the endoscope or accessory controls are
released, that element will be subject to small undesired
movements that may result in movement of the device away
from the intended internal treatment site. It would be desir-
able to provide a system that permits two-handed control of
both the endoscope and the accessory or instrument being
used 1n conjunction with it.

Another disadvantage of current endoscopic accessories
and 1instruments 1s that their control shaits must pass through
a working lumen of the endoscope that could otherwise be
used for other purposes during the medical procedure. In
order to provide a reasonably small diameter, endoscopes can
afford to provide only limited additional space for working
channels to accept accessories or provide a lumen for other
operations. Accordingly, when the control elements for a
single accessory take up the space provided by the working
channel, the use of other instruments or procedures through
the channel are necessarily hindered or eliminated. With con-
trol elements for the accessory extending through the working
channel, a second device, such as an injection needle for drug
therapy will not be able to pass through the working channel
and may, therefore, have to be navigated to the site with a
second, subsequent intubation with the endoscope, which
increases procedure time and danger to the patient. Addition-
ally, functions such as aspiration are hindered by the presence
of control elements 1n the working channel of the endoscope.
With the diameter of the working channel being used pre-
dominantly by the idwelling control elements, vacuum
through the channel 1s reduced and the aspirating function
impaired. The reduced eflectiveness ol aspiration can be
problematic in applications where blood and tissue may cover
the distal end of the endoscope inhibiting viewing capabaility.
Insufficient aspiration may not adequately clear the area of
the distal end of the endoscope of tissue debris. Also, debris
and blood that 1s sucked into the channel may interfere with
the smooth operation of the accessory control elements. Addi-
tionally, procedures that require aspiration to collect areas of
tissue ito a chamber, such as band ligation or suturing may
be negatively mmpacted by reduced aspiration capacity.
Accordingly, it would be desirable to provide an endoscopic
accessory control system that does not dominate the use of the
endoscope’s working channel.

SUMMARY OF THE INVENTION

The present mvention provides an endoscopic accessory
control system that resides external to an endoscope with
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which 1t 1s used. By remaining external to the endoscope, the
control system provides a plattorm by which a variety of
endoscopic accessories and 1mstruments may be quickly and
casily applied to any endoscope prior to a procedure.

Mounting of an accessory 1s facilitated by the present
invention because the control elements for the distal operat-
ing portion of the accessory are maintained external to the
endoscope. Time need not be spent back loading control wires
through the working channel of an endoscope. Rather, the
distal portion may be quickly affixed to the distal end of the
endoscope while control elements lie external to the endo-
scope extending to a control handle.

The present invention improves control handle placement
to facilitate two-handed operation because the accessory con-
trol elements do not extend through the working channel. The
proximal ends of the accessory control elements need not
extend from the working channel proximal port at the endo-
scope control handle. This permits the accessory control
handle to reside at the end of the control elements at any point
along the endoscope shait midportion. Thus, the control
handle can be placed at a location where the physician would
ordinarily grasp the endoscope shaift to control 1t. The control
handle for the endoscopic accessory 1s externally mounted to
the endoscope shatt, slidable along its length and configured
to be grasped by a physician’s hand together with the shaft of
the endoscope so that both can be controlled simultaneously
with the single hand. The ergonomic controls of the handle
permit easy mampulation of the accessory control elements
by the physician while controlling the position of the handle
along the endoscope and controlling movement of the endo-
scope shaft relative to the patient.

With the control elements for the endoscopic accessory
residing externally of the endoscope, the working channel of
the endoscope 1s left open for dedicated functions such as
aspiration or injection or for the passage of other instruments
that may be useful 1n a given procedure.

It 1s an object of the present invention to provide an endo-
scopic accessory control system that mounts externally to the
endoscope shaft to facilitate mounting of the accessory and to
avoid utilizing the working channel of the endoscope so that
it may be leit open for other instruments or operations.

It 1s another object of the present invention to provide an
endoscopic accessory control system that permits two-
handed operation of the endoscope and accessory, combina-
tion.

It 1s another object of the mvention to provide an endo-
scopic accessory control system that provides a control
handle that permits grasping of the endoscope shaft and
operation of the accessory control elements with a single

hand.

It 1s another object of the present invention to provide an
endoscopic accessory control system that can serve as a plat-
form by which a wide variety of instruments and operative
devices can be used 1n conjunction with an endoscope.

It 1s another object of the mmvention to provide a method
operating an endoscope and endoscopic accessory by using
one hand to operate endoscope controls at the proximal end of
the endoscope and the other hand to operate endoscopic
accessory controls positioned on the endoscope shaft
between the proximal and distal ends of the shatt.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects and advantages of the
invention will be appreciated more fully from the following
turther description thereot, with reference to the accompany-
ing diagrammatic drawings wherein:

FIG. 1 1s a partial sectional 1llustration of the endoscopic
accessory control system of the present invention;

10

15

20

25

30

35

40

45

50

55

60

65

4

FIG. 1A 1s an illustration of an operator grasping an endo-
scope control 1n the left-hand and the control handle for the
system of the present invention in the right hand;

FIG. 1B 1s an illustration of an operator inserting into a
patient an accessory and sheath of the inventive system on
mounted on an endoscope;

FIG. 2A 1s an 1sometric 1llustration of the distal portion of
an accessory and sheath prior to mounting on an endoscope;

FIG. 2B 1s an 1sometric illustration of the distal portion of
an accessory and mounted on the distal end of an endoscope;

FIG. 3 15 a side view of the distal portion of an accessory
band ligator;

FIG. 4 1s an exploded view of the components of the distal
portion of an accessory band ligator;

FIG. 5 1s a side view of the distal portion of an accessory
band ligator with the band carrnier and band driver in an
extended position relative to the static sleeve;

FIG. 6 15 a side view of the distal portion of an accessory
band ligator with the band carrier extended relative to the
static sleeve and the band driver extended relative to the band
carrier to discharge a band;

FIG. 7 1s a sectional view of the control handle mounted on
an endoscope (shown in phantom);

FIGS. 8A and 8B are 1sometric i1llustrations of left and right
body halves of the control handle assembly.

DESCRIPTION OF THE ILLUSTRATIV.
EMBODIMENTS

L1l

The endoscopic accessory control system 10, shown 1n
FIG. 1, comprises an accessory distal operating portion 12
joimed to a control handle 14 via a control sheath 16. The
distal portion 12 1s removably mounted to the distal end of an
endoscope. The distal portion 12 shown 1n the figures and
discussed 1n the illustrative embodiment 1s a multiple band
endoscopic ligator configured to deliver ligating bands to
internal tissue locations, such as at varices 1 order to prevent
bleeding at those sites. It should be understood that other
types ol accessories such as forceps, cutting instruments or
suturing devices could be substituted as the operating com-
ponent 12 discussed here. The distal portion of the accessory
1s operated by control wires slidable through sheath 16, which
extends proximally, external to the endoscope to the control
handle 14. The handle 1s slidably and removably attached to
the exterior of the endoscope shaft.

In an exemplary use of the band ligator device such as
treatment of esophageal varices, the distal end of the endo-
scope 18 with the ligator 12 attached 1s advanced through a
patient’s mouth 11 and down the esophagus as shown in
FIGS. 1A and 1B. Treatment sites, varices 1in this example, are
located visually with the endoscope. When a vanx site 1s
located, the distal end of the flexible endoscope 1s articulated
to navigate the distal face of the scope to the varix location.
Vacuum is then applied through the endoscope to gather up a
section of tissue surrounding the varix into the ligator and an
clastic ligating band 1s advanced from the ligator device onto
and around the gathered tissue to stop bleeding.

The distal portion 12 of the accessory device may be slid-
ably mounted onto a distal end of an endoscope 18 as 1s shown
in FIGS. 2A and 2B. Alternatively the distal portion may be
joined to the distal of an endoscope by iserting an element of
the distal portion into the working channel of the endoscope.
The distal portion 12 1s backloaded onto the distal end 18 of
the scope and shid proximally so that the distal end of the
distal portion 1s substantially flush with the distal face 15 of
the scope. The distal portion 12 of the device 1s frictionally
retained on the endoscope. When the device 1s mounted to an
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endoscope 18, the sheath 16 containing control wires and
connected to the distal portion, extends parallel to the endo-
scope shait, proximally to a control handle 14 as shown 1n
FIGS. 1A and 1B.

FIG. 3 shows an assembly drawing of the distal portion 12
of an accessory. To illustrate how the distal portion of an
accessory of the present inventive system 1s configured oper-
ate and be mounted to an endoscope an example of an acces-
sory configured as a ligating device 1s presented. An exploded
view of the distal portion of the device revealing 1ts individual
components 1s shown in FIG. 4. In the example of a band
ligator shown 1n FIG. 3, the distal portion 12 1s comprised of
three coaxially arranged tubes: a static sleeve 20 (1nner most
tube); a band carrier 22 (middle tube) and; a band driver 24
(outer tube). Operation of the device mvolves relative sliding
movement of the tubes to effect band delivery. Movement of
the components of the distal portion 12 of the accessory 1s
achieved by manipulation of control elements on the acces-
sory control handle 14.

When the device 1s navigated to a tissue treatment site such
as a varix location, the tubes are 1n a retracted position, such
that the band driver 24 and band carrier 22 are positioned
proximally on the static sleeve 20. In this position the distal
portion 12 does not interfere with the peripheral view through
the viewing lens 11 on the distal face 15 of the endoscope
(FIGS. 2B and 3). When the varix site has been reached, the
band driver 24 and band carrier 22 together are slid distally
relative to static sleeve 20 to the position shown in FIG. 5. By
their distal movement on the static sleeve, the band carrier 22
and band driver 24 together are extended beyond the distal
face of the endoscope. The cylindrical interior of the band
carrier creates a vacuum chamber, closed at 1ts proximal end
by the endoscope distal face 15 and open at its distal end to
receive tissue. Band carnier 22 and driver 24 are preferably
made from transparent polymer materials to minimize inter-
terence with peripheral viewing through the endoscope when
they are advanced beyond the distal face 15. Tissue 1s aspi-
rated into the vacuum chamber when suction 1s applied
through the vacuum port 13 on the distal face of the endo-
scope. With the tissue aspirated into the vacuum chamber, the
band driver 24 1s then slid distally relative to the band carrier
22. Fingers 64 projecting radially inward from the band car-
rier and engaging the proximal side of the distal most band
serve to push a band 34 from the band carrier and onto the
tissue (FIG. 6).

The exploded view of the distal portion 12 presented in
FIG. 4 shows the arrangement of components that permit the
operation of the accessory described above. The static sleeve
20 1s the innermost tube and serves as a base member for the
assembly of all components that comprise the distal portion
of the device. The static sleeve has a small diameter portion 23
that steps up to a large diameter portion 21 at the proximal end
of the sleeve. Fitted into the large proximal portion 21 may be
an annular vacuum seal 30. A proximal retainer 28 1s snap-it
into the enlarged diameter proximal portion 21, capturing the
vacuum seal 30 in the assembly. The vacuum seal helps to
provide a vacuum tight friction fit for the device onto an
endoscope shaft that helps to promote greater suction in the
vacuum chamber when the band carrier 1s extended and
vacuum applied. The sheath 16, which houses control wires
that lead to the proximally located handle, terminates and 1s
fixed 1n receptacle 29 of the proximal retainer 28.

Vacuum seal ring 32 1s positioned between the outer sur-
face of the static sleeve 20 and the interior surface of the band
carrier 22. The presence of the vacuum seal ring between
those two cylinders helps to insure that sufficient suction 1s
developed 1n the vacuum chamber created when the band
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carrier 22 1s slid distally relative to the static sleeve 20 and
beyond the distal face 15 of the endoscope to capture tissue.

The band carrier 22 and band driver 24 together may be
moved longitudinally relative to the static sleeve 20 by move-
ment ol the static control wire 52 distally relative to the sheath
16. The static wire 52 wraps around and 1s held fixed 1n
U-shaped receptacle 54 formed in r1b 56 at the proximal end
of the band carrier. As the control wire extends through the
U-shaped receptacle, one side of the wire extends proximally
back through the sheath 16 to the control handle 14 of the
device. The end of the control wire extending through the
other side of the U-shaped channel continues proximally
slightly to provide an extension 60 that terminates 1n a ball tip
58. The extension 60 slides through a passage 1n the static
sleeve and proximal retainer 28 large enough for only the wire
to pass, but not the ball tip. When the ball tip reaches the
passage (not shown), 1t stops the longitudinal travel of the
wire 1n the distal direction. The remaiming length of wire 60
and ball tip 38 correspond in length to the amount of longi-
tudinal travel that the band carrier 22 can have on the static
sleeve 20 without becoming disconnected. Thus, the remain-
ing portion of the wire 60 and ball stop 58 comprise a safety
limit stop that prevents the band carrier from being overex-
tended during use.

The band driver 24 1s slidably received over the band car-
rier with resilient arms 64 arranged to slide within diametri-
cally opposed channels 47 as discussed above. Band driver
retainer 26 1s snap-{it into the proximal end of the band driver
24 and fixedly receives driver control wire 53 so that longi-
tudinal movement of the driver relative to the band carrier 22
and static sleeve 20 can be affected from the proximally
located handle.

As mentioned above the control sheath 16 carries slidable
control wires 52 and 33 each joined to control handle 14 and
in particular to operator controls on the control handle, as
shown 1n FIG. 7, that permit a user to manipulate the acces-
sory at the distal end of the sheath. For example, operator
controls such as slide 102 and thumb lever 120 may be
mounted externally on the control handle 14 and configured
to move wire 52 and wire 53 relative to the sheath 16 to cause
corresponding relative movement of components of the
accessory distal portion 12. In the example of a band ligator
described above, movement of the wires relative to each other
causes relative longitudinal sliding movement between an
iner cylinder band carrier carrying ligating bands and the
outer cylinder band driver configured to push bands off of the
band carrier as shown 1n FIGS. 3, 5§ and 6. For additional
detailed description of how the control wires may be config-
ured with an accessory to accomplish an operation such as
band ligation, see U.S. Pat. No. 6,136,009 (Mears) or co-
pending U.S. application entitled “Endoscopic Band Ligator”™
filed Sep. 5, 2003 based on provisional application No.
60/408,555, filed Sep. 6, 2002, each of which are incorpo-
rated by reference herein.

The handle 14 1s configured to be releasably and slidably
mounted onto an endoscope shaft 18 (shown in FIGS. 1A, 1B
and i phantom 1n FIG. 7) and 1s sized and shaped to permit an
operator to stmultaneously grasp and control both the handle
and mid-portion of the endoscope shaft with one hand. By
slightly releasing the user’s grip on the handle and shaft, the
handle can be slid relative to the endoscope shaft to maintain
the handle 1n a comiortable position relative to the user’s
body as the endoscope 1s advanced or withdrawn from the
patient.

The control handle 14 may be formed from two molded
plastic body halves 80 and 82 shown 1n FIGS. 8 A and 8B. The

lett body half 80 1s shown with handle components assembled
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in FIG. 7. The assembled handle 1s slidably and releasably
retained on an endoscope shait 18 by the serpentine arrange-
ment of curved forks 84, 86, 88 and 90 that extend from the
body halves to loosely surround the endoscope shait. When
the body halves are assembled, the forks are staggered longi-
tudinally but curve downwardly and around to overlap and
define a circumierential pathway thereby, together, providing
tull circumiferential support around the circular endoscope
shaft residing within. Still, the forks are staggered sufficiently
to permit passage of the shaft when 1t 1s angled away from the
longitudinal axis of the handle to slip past the fork tips. With
the serpentine arrangement of the forks, the handle can be
applied to or removed from the endoscope shaft laterally,
without requiring removal of end components of the endo-
scope to slip the handle off the end of the shaft.

Once mounted, the handle 14 can be slid longitudinally
along the scope shait 18 with the physician’s right-hand or
temporarily restrained in position by grasping the endoscope
and handle together between the curved forks. As the handle
1s slid longitudinally along the endoscope, the sheath 16
freely slides through the sheath guide channel 92 formed
through the body of the handle in order to accommodate the
corresponding change 1n distance between the handle and the
distal portion 12 of the band ligator. To maintain smooth
device operation through the sheath while maintaining free
length adjustability, the proximal end 94 of the sheath, joined
to the operator controls, 1s arranged to exit the handle proxi-
mal end 96. The sheath then forms a loop 99, reversing its
direction, and reenters the handle through the sheath guide
channel 92. The sheath 1s slidably received through sheath
guide channel 92 and exits the distal end 98 of the handle and
continues distally, outside of the endoscope, to 1ts connection
to the distal portion 12 of the band ligator.

The reverse loop configuration prevents bowing of the
sheath 16 1n the area between the handle and the distal portion
12 of the device, which could cause interference 1n operating
the control wires 53 and 52 through the sheath as well as cause
interference 1n the smooth longitudinal movement of the
handle along the endoscope. Instead, as the handle moves
longitudinally along the endoscope, sheath 16 slides though
sheath guide channel 92, and the size of the loop 99 changes
to accommodate the change in distance between handle and
distal portion 12. The size of the loop at the proximal side 96
of handle does not interfere with movement of the handle
along the endoscope nor does 1t interfere with the operation of
the control wires as the sheath 1s not forced to bow at the
critical area of the proximal end 94, immediately adjacent to
its attachment to the control mechanisms. A stop 101 1s fixed
to the exterior of the sheath to prevent 1t from being fed too far
into the sheath guide channel 92 such that the curvature of the
loop 99 becomes excessively tight, possibly impairing opera-
tion of the control wires.

Accordingly, from the foregoing, 1t can be seen that an
externally mounted endoscopic accessory control system
adaptable to a variety of different endoscopic tools has been
presented. It should be understood however, that the forego-
ing description of the invention 1s intended merely to be
illustrative thereof and that other modifications, embodi-
ments and equivalents may be apparent to those who are
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skilled 1n the art without departing from 1ts spirit. Having thus
described the invention what we desire to claim and secure by
letters patent 1s:

The mnvention claimed 1s:

1. An endoscopic accessory and control system therefor
comprising;

an endoscopic accessory having an operating device

mountable to the distal portion of an endoscope;

a control handle configured to be removably mounted to

the shaft of an endoscope;

the control handle having a proximal end and a distal end;

a control element extending from the control handle to the

operating device, the control handle including at least
one operator control associated with the control element
by which the control element may be operated to control
operation of the operating device;
the control handle being slidable relative to the control ele-
ment while remaining operatively connected to the control
element;
the control handle being constructed to enable the user to
simultaneously grip and manipulate both the endoscope
shaft and the control handle with a single hand;

one end of the control element extending from the proximal

end of the handle and defining a proximally extending
loop, the other end of the control element extending
from the loop through a guideway in the handle and out
of the distal end of the handle, the handle being slidable
along the distally extending portion of the control mem-
ber when the handle and accessory are mounted on the
endoscope.

2. An endoscopic accessory and control system as defined
in claim 1 wherein the control element extends externally of
the endoscope shait when the operating device and control
handle are mounted to the endoscope.

3. An endoscopic accessory and control system as defined
in claim 1 wherein the control handle 1s configured to be
mounted laterally onto the endoscope shatt.

4. An endoscopic accessory and control system as defined
in claim 3 wherein the control handle 1s configured to have a
plurality of downwardly extending and curved forks that
define a circumierential pathway through which an endo-
scope shalt may be slidably passed.

5. An endoscopic accessory and control system as defined
in claim 1 wherein the control handle 1s configured to enable
a user to grasp directly with one hand both the handle and a
portion of an endoscope shait to which the control handle 1s
mounted.

6. An endoscopic accessory and control system as defined
in claim 1 wherein the control element includes a sheath and
at least two control members extending through the sheath for
operating at least two functions of the endoscopic accessory
operating device.

7. An endoscopic accessory and control system as defined
in claim 1 further comprising, 1n combination, an endoscope
having the operating device mounted on its distal end and the
control handle mounted to the shaft of the endoscope, the
control element extending externally of the endoscope.
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